Messenger RNA guanylyltransferase from Saccharomyces cerevisiae. I. Purification and subunit structure.
GTP:mRNA guanylyltransferase, an enzyme that catalyzes the transfer of the GMP moiety from GTP to the 5' end of the RNA to form a cap structure (G(5')pppN-), has been purified to an apparent homogeneity from Saccharomyces cerevisiae. The mRNA 5'-triphosphatase activity hydrolyzing the gamma-phosphoryl group from pppN-RNA was co-purified with mRNA guanylyltransferase activity through column chromatographies on CM-Sephadex and poly(U)-Sepharose, and centrifugation through glycerol gradients, suggesting that these two activities are physically associated. An 820,w value of 7.3, and Mr = 140,000 were estimated from the sedimentation behavior in glycerol gradients. Upon sodium dodecyl sulfate-polyacrylamide gel electrophoresis, two major polypeptides, Mr = 45,000 (alpha) and 39,000 (beta), were detected with the purified enzyme preparation. Their molar ratios were close to unity when estimated by the relative density of silver staining. These results suggest that the yeast mRNA-capping enzyme is an oligomeric protein which may consist of two alpha and two beta chains (alpha 2 beta 2).